In Córdoba, Argentina, the peri-urban horticulture is in conflict with industrial agriculture and urban development. This problem is partly due to urban expansion to rural areas occurred in the last years and to monoculture farming, which has replaced traditional fruit and vegetable cropping in the region. This transformation process has raised concern about the current and future availability of productive sectors that can sustain food supply within the city boundaries and its immediate surroundings as well as about the loss of ecosystem services associated with peri-urban natural environments. Although these dynamic processes are well known, they have not been described or quantified in Córdoba. Baseline information about land use and its dynamics in productive areas or about number of producers is insufficient and/or out of date. At O-AUPA (Spanish acronym for Observatory of Urban and Peri-urban Agriculture and Agroecology) different mapping strategies are developed to contribute to the understanding of the land dynamics in the Green Belt of Córdoba (GBC) and the rural environments surrounding the city. In this work, we present a method based on the use of remote sensing and geographical information systems to characterize urban, peri-urban and rural areas of Córdoba city with the aim of evaluating the temporal dynamics of urban growth and the current state of land use and cover. We mapped and quantified the urban growth between 1974 and 2014, and evaluated land use in peri -urban and rural areas in 2015. We used satellite information from Landsat TM 5 to map the urban growth via a principal component analysis (PCA) and SPOT 5 imagery to characterize the current land use and land cover with the support vector machine classification algorithm. The results show an urban area growth of 46.5% over almost 40 years within the boundaries of the Capital department. Farm plot size increased, showing a concentration of land ownership, implying a reduced number of producers. Evidence indicates the importance of defining land planning guidelines that limit the advance of the urban frontier to valuable agricultural systems, ensure diversification of productive activities and protect and develop the fresh food production systems at the local level.
Introduction
Land use planning, is a crucial process that requires that social actors assemble knowledge of the strategic variables generated by the complex dynamics and changes in the biophysical, socioeconomic, cultural, technological, and political situation in a territory.
Awareness of the current situation is not enough; rather, it is also necessary to understand the temporal dynamics: the historical process, the current situation and the trending scenarios. Likewise, there is also a need to articulate the different scales and dimensions operating in a territory, from the local to the global scales, from the microbiological level to scenarios such as climate change, from the rationale of the internal market to decisions made outside the region, in the international markets, which influence the local responses [1] .
Among the biophysical variables, land use and land cover type (agricultural and natural) require an accurate analysis of their spatial and temporal distribution, which evidences the production rate in a region and agroecosystem stability and capacity to provide ecosystem services [2] . Land use planning requires generating diverse databases to support relevant decisions about planning and land use management. Land use planning aims at achieving a fairer and more efficient territorial distribution in terms of opportunities for development, shaping the relationships between the territory and its users, and linking human, productive and spatial activities, with the Urban development has also deteriorated canal irrigation systems, generating a water supply crisis and contamination of productive lands. As a consequence, producers started to migrate to areas more distant from the urban center or to abandon their production activities.
Thus, the GBC area has been reduced due to both the growth of the urban area and the expansion of extensive cropping towards peri-urban areas. Both processes have generated an array of conflicts regarding distribution, availability and type of productive activities in the GBC. As a consequence, new activities are conducted in the GBC that are no longer related to its strategic and historical role, which was the provision of food and raw materials in the area surrounding the city.
Given the possible decline of land productive capacity in the area due to land use deregulation and water scarcity), it is crucial to make a comprehensive diagnosis of the area, involving the following aspects: biophysical Thus, O-AUPA is proposed as a tool encompassing diverse innovative theories, practices and strategies for territory development [9] .
Based on data collected from inter-institutional participative workshops, surveys to producers, satellite data, as well as on the use of GIS, we propose 1) characterizing the GBC by mapping the urban area of Córdoba city in 1974 and 2014 and determining the urban growth over that 40-year period and 2) determining the current agricultural land cover and use and the changes in agricultural parceling.
Materials and Methods

Study Area
The work was conducted in an area of approximately 170,000 ha of the metropolitan region of northern area, whereas the southern zone is dominated by potato and carrot production, with some cases of agroecological businesses [11] . The most important annual crops are soybean and maize, which are mostly distributed outside the Capital department, but with an important participation in the urban-rural interphase.
Strategy of Analysis
The characterization of the GBC consisted of three phases of analysis: The historical and present boundaries of Córdoba city were delimited with a multi-temporal principal components analysis (PCA) [12] recorded, which were then used in the classification assessment phase. The result was evaluated using two indicators: overall accuracy (OA) and Kappa coefficient, both derived from the confusion matrix [15] .
OA summarizes the overall result of the classification. The Kappa number is an alternative measure of the accuracy of classification that subtracts the effect from random accuracy. Kappa quantifies how much better a given classification is than a random classification. [16] suggests that the use of a subjective scale in which Kappa values <40% are "poor", 40%-55% "fair", 55%-70% "good", 70%-85% "very of the data for each one of the dates, which allowed us to establish the parcel borders and agricultural limits that were best represented in the image. At the final step, the segments obtained were classified using the ISODATA unsupervised method (Figure 4 a,b) .
Results
Analysis of Urban Growth of Córdoba City
Northern Zone of the Green Belt of Córdoba From a comparative perspective, for both zones, in most of the studied neighborhoods an overall greater urban development is observed in those neighborhoods that were rural areas in the past, whereas in the historically urban areas, the urban process was lower. In other words, urban growth occurred in new areas rather than in already urbanized sectors.
Analysis of Current Agricultural Land Cover and Use
Mapping results are presented in Figure 10 .
Soybean was the crop covering the greatest cultivated area (59500 ha), followed by maize (17477 ha), alfalfa (Table 2) .
In comparative terms, the "urban" class had the best classification assessment, without confusion due to loss or overestimation of data. The highest omission error corresponded to maize class, and was due to the confusion recorded with the potato class and "mixed 2). Notable differences between parcel distribution and size were visually differentiated for the northern GBC.
Although the dates of analysis have a three-month difference for each year, it is evident that parcel distribution and size were reduced at the temporal scale analyzed. To estimate the relationship between size and number of parcels in the years analyzed, we applied the segmentation process, which allowed us to evaluate those differences without the need to classify the land uses of the past. Here, they were used to define the characteristics of the agricultural parceling. Figure 11 a,b shows a higher number of small farm parcels (in red) in 
